ORN leaf rust, Puccinia sorghi Schw., is a common fungus disease on corn (Zea mays L.) throughout the Corn Belt of the United States, but the extent of the development of this disease is variable. Rust pustules usually are not seen until about anthesis in early planted fields, and subsequent build-up is dependent upon climatic conditions and genotypes of the host plants. Generally, however, the destruction of leaf area by the fungus is insignificant, and the loss of grain yield is of minor importance in the Corn Belt.
The Iowa corn inbred B14 is highly susceptible to P. sorghi. In 1962, inbred Bl4A, which is resistant to this fungus, was released as a replacement for B14. Inbred B14A was developed by crossing B14 to a resistant source which has the Cuzco gene Rp d i for resistance, backcrossing to B14 through 7 generations, with selection for resistance in each generation, and finally selfing to obtain the gene in the homozygous state. Inbred B14A appears to be identical to B14 except for the resistance to P. sorghi. Gene Rp d ! is located in the distal quarter of the short arm of chromosome 10, and is completely dominant to the al'lele • for susceptibility. This gene conditions resistance to all rust races known to occur naturally in the United States.
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The performances of B14A and B14 were compared in hybrid combinations with 3 susceptible inbred testers-R168, Oh7K and Oh4l. Inbred R168 silks 5 days earlier than B14, whereas Oh7K and Oh4l silk approximately 5 days later than Bl4. Crosses of Bl4 strains with R168 had silk emergence approximately 7 days earlier than crosses of B14 strains with Oh7K and Oh4l.
The single crosses were grown in 2 series of experiments in 1962 and 1963. In the first series of experiments, natural infection and development of the leaf rust were permitted, and the experiments were grown at 2 locations each. year. In the second series of experiments, grown at 1 location each year, the plants in all plots were inoculated with a spore suspension of P. sorghi when the plants had 7 to 9 leaves. The time of inoculation averaged 5 weeks before silking in 1962 and 4 weeks in 1963. No further artificial inoculations were made.
Each experiment had a randomized block design with 10 replications. Two replications were discarded in the 1962 inoculated experiment because of water damage. The 1962 inoculated experiment had 1-row plots, 200 inches long, 40 inches between plots, and 20 plants per plot. All other experiments had 2-row plots, 400 inches long, 40 inches between rows, and 40 plants per plot.
The data obtained in all experiments included weight of ears and grain moisture at harvest in each plot. The ear weights were converted to pounds of grain per plot at 15.5% moisture. Analyses of variance of grain yield and moisture were calculated for the individual experiments and combined tests in each set over the 2 years. Strains of Bl4 and inbred testers were considered as fixed variables, and locations and years as random variables, for purposes of F tests.
Rust occurred naturally at the 2 locations in both years. The first rust pustules appeared on susceptible plants in mid-July, but the spread was not rapid. In 1962, the susceptible hybrids had 5 to 10% leaf coverage by rust pustules at 50 days after silk emergence; in 1963, the coverage did not exceed 5%.
The artificial inoculations, which were made three weeks earlier than the first appearance of rust pustules from natural infections, gave rise to good rust epiphytotics on susceptible hybrids. No rust pustules were found on the resistant hybrids. Spread from the initial infections was slow, and the most rapid build-up of the disease occurred after silk emergence. By 50 days after silking in 1962, the estimated leaf coverage was 50% for R168 crosses, 60% for Oh4l crosses, and 70% for Oh7K crosses. The apparent damage in Oh7K crosses was greatest with considerable loss of effective leaf area becauses of leaf shredding and broken midribs. The development of rust was less extensive in 1963, averaging 50% leaf coverage by 50 days after silking. Leaf destruction was less extensive in 1963 than in 1962. Helminth<osporium turcicum was present in both years, less in 1963 than in 1962, and rust resistant and susceptible plants appeared equally infected.
The combined analysis of plot yields in the un inoculated experiments showed that the yield difference between Bl4A and B14 crosses was significant at the 5% level. In the average over all testers and environments, B14 crosses yielded 3.9% less grain than B14A crosses. Interactions of B14A versus Bl4 with testers and environments were not significant. With the rather small amount of rust on the Bl4 crosses, it was not expected that the disease would have a significant effect on grain yield. Although 7 backcrosses to Bl4 were used in the development of B14A, some genes in addition to Rp d i from the non-recurrent parent will be in B14A because of linkage. Differences in yield between B14A and Bl4 crosses may have been caused by the rust infection and/or the presence of genes from the non-recurrent parent. Neither of these factors had any significant effect on grain moisture at harvest in the uninoculated experiments.
The results obtained in the inoculated experiments were considerably different from those of the uninoculated tests. Average plot yields of the 6 crosses over the 2 years are height levels. The tall and intermediate selections showed shorter internodes, fewer heads, wider, thicker, and heavier kernels, and reduced grain yields at higher rates of 2,4-D. The short-strawed selection showed little response to any rate of 2,4-D.
